Objective-This study was conducted with participants from trials examining the effects of an Iyengar yoga program on cardiovascular disease risk. The objective of the current study was to evaluate the perceived benefits of yoga in a population of older, predominantly overweight adults participating in a gentle 8-week yoga program.
of participants); and practicing yoga supported efforts toward dietary improvements (14% of participants).
Conclusions-These results suggest that yoga may have ancillary benefits in terms of improved physical function, enhanced mental/emotional state, enriched sleep quality, and improved lifestyle choices, and may be useful as a health promotion strategy in the prevention and management of chronic disease.
Background
The practice of yoga has become increasingly common in western industrialized countries. [1] [2] [3] [4] [5] Core components of yoga include meditation, physical postures (asanas), and breathing exercises (pranayama) designed to promote mental, physical, and spiritual wellbeing. 6 Recent research suggests that yoga may enhance health and wellbeing in healthy and clinically ill populations. [7] [8] [9] [10] [11] [12] [13] Practicing yoga may aid in the prevention and management of multiple chronic conditions, including depression, stress, anxiety, menopausal symptoms, arthritis, low back pain, cancer, cardiovascular disease, and type 2 diabetes. [7] [8] [9] [14] [15] [16] [17] [18] [19] [20] [21] In addition to the health benefits quantified in yoga intervention trials, a limited number of qualitative studies describe health-related outcomes not readily captured by conventional instruments. Individuals have conveyed experiences of life transformation and symptom relief from conditions such as cancer, diabetes, stroke, eating disorders, rheumatoid arthritis, and chronic pain. [22] [23] [24] [25] [26] [27] [28] To date, few qualitative studies have examined how older adults perceive yoga practice, particularly those with limited or no previous yoga experience. The purpose of this study was to evaluate the perceived benefits of yoga practice as described by older, predominantly overweight adults at risk for cardiovascular disease who were learning the practice of gentle yoga over the course of an 8-week time period.
Methods

Study Design
The current qualitative study was conducted with participants from two randomized controlled trials examining the effects of an 8-week Iyengar yoga program on cardiovascular disease (CVD) risk in older adults. The first trial, the Women's Health, Yoga and Education Study (WHYES), included sedentary, overweight, but overall healthy postmenopausal women. [29] [30] [31] The second trial, the Diabetes and Yoga Study (DAYS), targeted older adults with type 2 diabetes. 29, 32 DAYS and WHYES participants were enrolled concurrently and shared the same intervention protocol. 29, [32] [33] Each participant completed a weekly yoga practice log and an exit questionnaire regarding perceptions of the study overall (See description below). These data were the basis for the present qualitative study.
Human Subjects Protection
The Institutional Review Board at the affiliated university approved the study. Written informed consent was obtained from participants prior to study enrollment.
Sample
Participants were recruited through advertisements in community newspapers, university buildings, popular local venues, medical offices, e-mail distribution lists, and the University clinical trials website. Inclusion criteria consisted of age (45 years or older), postmenopausal status (for women), no yoga experience within the past year, and ability to complete a gentle 8-week yoga program. Additional eligibility criteria for DAYS included a medical diagnosis of type 2 diabetes mellitus for at least 6 months; for WHYES, an inactive lifestyle of exercise < 3 times per week; and body mass index [BMI] ≥25, waist circumference ≥88 cm, or a first-degree relative with diabetes or essential hypertension.
Excluded were current smokers, those with a diagnosis of major orthopedic or neurological disorders, active musculoskeletal pain hindering completion of the yoga intervention, or sleep apnea, and/or those who regularly used an assistive device for ambulation. Additional exclusion criteria for DAYS included the use of insulin, any serious chronic comorbid conditions, acute coronary symptoms within the past 6 months, and/or an artificial pacemaker; for WHYES, impaired insulin sensitivity, use of medications affecting carbohydrate metabolism, and/or any serious chronic conditions. Eligibility for the current study included attending a minimum of six yoga class sessions and completing weekly yoga logs and an exit questionnaire. The rationale for the attendance criterion is based on the authors' prior experience in yoga research and consultation with the yoga instructor regarding the acquisition of yoga skills and associated benefits. Authors determined that a participant who attended at least six sessions of yoga completed roughly one-third of the intervention and likely attained a basic familiarity with yoga.
A total of 75 participants (38 yoga and 37 control group) were enrolled in the WHYES, and 40 participants in the DAYS (20 yoga and 20 control group). Among the 58 individuals collectively assigned to the yoga intervention group, 42 completed at least six yoga sessions and an exit questionnaire (N=30 from WHYES, 12 from DAYS).
Intervention
Daily yoga practice was the foundation of the intervention protocol. The 8-week intervention consisted of 90-minute Iyengar yoga class sessions held two days a week and 30-minute home practice sessions on the five non-class days. Iyengar yoga is a classical form of Hatha yoga focusing on standardized, precisely aligned poses (asanas) that can be tailored for individuals who are elderly, physically unfit, or suffer from chronic illness. 34, 35 The use of props (blocks, belts, blankets, and chairs) offers additional support to prevent strain, overstretching, or other injury. 1 The study yoga instructor, an Iyengar yoga master and teacher trainer, developed yoga sequences in consultation with B. K. S. Iyengar, the yoga master who originally developed this specific form of Hatha yoga. 31 Each class and homework practice included centering poses, basic standing poses (e.g., Tadasana or mountain pose), seated and forward bending poses (e.g., Janu sirsasana or one leg straight forward spinal stretch), twists (e.g., Maricyasana III or pose named for sage), supported back bends and modified inverted poses (e.g., Setu bandha sarvangasana or supported bridge pose), relaxation poses (e.g., Savasana or corpse pose) and simple breathing exercises (Pranayama). During class, the instructor demonstrated modifications of yoga postures as needed to promote safe, effective practice. To facilitate home practice, participants received a yoga mat, strap, video/DVD, and booklet illustrating the home yoga program.
Data Collection
Each week, participants submitted an unstructured yoga log, recording the minutes spent in home-based yoga practice each day and sharing perceptions of yoga practice at home and in class. At the study's end, a 10-item, open-ended exit questionnaire elicited participant perceptions, including factors affecting home-based yoga practice and overall perceptions of the study.
Data Analysis
The authors used SPSS (version 19) to calculate descriptive statistics. 36 Demographic differences between yoga participants, based on inclusion in the current qualitative study, were assessed using independent t tests and Χ 2 analyses.
In approaching the narrative data in the yoga logs and exit questionnaires, the authors assumed a constructivist-interpretive paradigm of naturalistic inquiry. [37] [38] To facilitate analysis, the investigators imported all documents into ATLAS.ti. 39 The authors used methods of conventional content analysis by reading and re-reading the text closely; key words or phrases in each participant's log or exit questionnaire were categorized by content, which generated many units of meaning, or codes. [40] [41] [42] [43] After an iterative process of reading, analyzing, and open coding of the textual data, the authors organized the codes into meaningful clusters or coding categories, which led to the emergence of underlying meanings, known as latent content, or themes. 43 In addition to describing themes that emerged from the text, the authors tabulated the frequency of subcategories among the sample. These data were used to calculate a percentage, clarifying the portion of the sample whose comments were represented by each theme.
To enhance the validity and trustworthiness of the qualitative analysis, the authors implemented two key strategies for peer review: (1) active discourse regarding the strategies for coding and organization of coding categories, and (2) consultation with an experienced qualitative researcher to review the audit trail and explore decisions regarding data interpretation. 41 Threats to trustworthiness, including researcher bias, were minimized by this approach to peer review, with emphasis on researcher reflexivity and authenticity. 38 Another strategy to increase trustworthiness and credibility is increasing reader access to primary data. 42 Toward that end, participant quotes are presented together with interpretative findings and also displayed in Table 3 .
Results
Sample Characteristics
Demographic characteristics of the participants are displayed in Table 1 . Overall, the average age of participants was 59 (±7) years. Most participants were female (90.5%), non-Hispanic white (76.2%), married (59.5%), and had completed four or more years of college (73.8%). DAYS and WHYES participants shared similar demographic characteristics, with no significant differences except for gender; per protocol, there were no men in the WHYES group. In addition, DAYS and WHYES participants shared similar baseline clinical measures (BMI, blood pressure, history of anxiety/depression, and former smoking status), except for hemoglobin A1c, fasting blood glucose, and lipid profile values. DAYS participants had significantly higher hemoglobin A1c (p = 0.017) and fasting blood glucose values (p = 0.009) but lower total cholesterol (p = 0.005) and LDL cholesterol (p = 0.006) values than WHYES participants.
Comparisons between those included and excluded from qualitative analysis are depicted in Table 2 . Relative to those excluded, individuals included in the current study were more likely to be married (p = 0.054) and to have higher diastolic blood pressure (p = 0.052) and HDL cholesterol (p = 0.004) and lower hemoglobin A1c (p = 0.042) values but did not differ in other characteristics.
Primary Themes
Four principal themes emerged through data analysis. DAYS and WHYES participants reported similar patterns of benefit, with slight differences noted when examining subcategories separately by group. A detailed description of each theme follows, including a percentage of the sample whose commentary supports the identified theme. Representative participant quotes, categorized by theme and subcategory, are summarized in Table 3 .
Theme 1: Practicing yoga improved overall physical function and capacity
Most participants (83% total, 100% of DAYs, 77% of WHYES) reported improvements in physical function and capacity for physical activity.
Increasing self/body awareness-Participant phrases ranging from "think of posture alignment several times a day" to "felt the pull in shoulders and knees" were common. As one participant aptly phrased, "I am especially pleased [with] the way I am able to incorporate yoga poses in the way I walk, sit, stand and go about daily activities. It has made me so much more aware."
Overall fitness-Participants used phrases ranging from "great workout for abs and quads" to "strenuous session, worked up a sweat." One participant stated, "I already know I've improved tone and lost weight." Inspired by novel experiences with yoga, another participant wrote, "I am becoming more aware of my surroundings & beginning to develop better healthy choices. For the first time in over 25 years, I am taking action to lose weight."
Stretching-Participants noted an improved capacity for stretching and renewed flexibility. As one participant described, practicing yoga was instrumental in "learning how to stretch properly." For others, yoga practice restored function or enhanced baseline physical fitness. One participant wrote, "I enjoyed the flexibility that had returned to my body. I have noticed the difference."
Strengthening body and maintaining poses-Many participants reflected on incremental increases in strength and ability to maintain poses over time. One participant wrote, "tough poses but I was determined, good class, sticking with it, gaining strength--I feel it, can go a little longer." Other individuals shared the belief that continuing yoga would "benefit in the long run," in spite of initial soreness.
Deep breathing-Several participants observed improved quality and depth of breathing with yoga practice. Individual phrases ranged from "refreshing workout, I felt easier, smoother breathing afterwards….able to breathe deeper" to "breathing is coming easily." In sharing comments such as "deep breathing throughout the day," some participants revealed an integration of deep breathing into daily life.
Enhanced energy-Participants commonly noted a sense of energy infusion through yoga. For some, yoga mitigated fatigue: "I was tired prior to class but after class I felt relaxed and [had] more energy." Other participants observed the revitalizing effects of yoga throughout the day: "Tired today, yoga warmed me up and was able to keep going, building stamina, feel good." Symptom relief-Another reported physical benefit was symptom relief, particularly the ability to manage joint stiffness and pain. One participant wrote pointedly, ""Yoga = relief from stiffness." Participants expressed having relief from aches and pains in the back, knee, hip, and groin. Capturing the satisfaction of pain relief, one person wrote, "My body doesn't have joint pain when I do Yoga! I feel stronger and better in control of my body day by day." Theme 2: Practicing yoga reduced stress/anxiety and enhanced calmness Most participants (83% total, 83% of DAYS, 83% of WHYES) described an enhanced mental and emotional state.
Relaxation and stress/anxiety reduction-Some participants seemed to view yoga as a safe haven after a busy, tense day. One participant wrote, "I was pretty anxious, jittery all day until my yoga." Expressions such as "I'm not anxious; I feel good about myself" and "felt better, tense, needed to relieve stress" emphasized the anxiolytic effects of yoga, reinforced by statements regarding the "stress relief/calming influence of yoga," and "yoga as a stress reliever."
Pleasure-Some participants expressed a deep pleasure and sense of joy resulting from yoga. Subtle expressions of pleasure were common: "pleasantly surprised, enjoying the class" and "last relaxing pose is wonderful, good." For others, the pleasure was effusive: "I love this!" and "starting to feel day is incomplete without yoga… enjoy every moment!"
Increased tranquility and decreased reactivity-Some participants described a calm response to stressful stimuli, attributing this ability to yoga practice. One wrote, "car had to be towed after class but deep breathing helped me to maintain 'my cool'." Comments ranging from "noticed calming reactions to situations" to "deep breathing to keep my temper" suggest that yoga practice helped to reduce reactivity and enhance capacity to manage stress.
Theme 3: Practicing yoga enriched the quality of sleep
Several participants (21% total, 17% of DAYS, 23% of WHYES) attributed a better quality of sleep to yoga. Some simply wrote "slept well at night" or "better sleep." One wrote about "doing some breathing exercises before going to sleep," while another claimed that "exercises are less strenuous, [the] more I do the better I sleep." Relaxation-inducing effects of yoga led to enhanced sleep quality for another, who wrote of "the deep relaxation felt in class…feel more centered and am sleeping like a baby."
Theme 4: Practicing yoga supported efforts toward dietary improvements
A subset of the participants (14% total, 8% of DAYS, and 17% of WHYES) expressed the belief that yoga practice led to improved dietary patterns and habits. One individual claimed, "I seem to have suddenly lost my taste for salty and heavy food and crave vegetables." Another individual stated that practicing yoga "affected my appetite. I am able to eat less and crave carbs less." For others, practicing yoga appeared to foster a new "focus on diet," change in orientation to food, and awareness of body sensations: "[I] ate healthy meals & did not stuff when I felt full."
Discussion
The four themes that emerged from data analysis are likely interconnected and synergistic, with reciprocal relationships. The first theme, yoga improved physical function and capacity, has been noted in other studies. Individuals with chronic illness have reported relief from joint pain, improved range of motion and flexibility, and strengthening of previously unused muscle groups as a result of yoga practice. 26, 28, 44 The clinical implications of this finding are numerous; enhanced physical fitness leads to improved cardiopulmonary function, as well as increased muscle strength and endurance. 8, [44] [45] [46] [47] [48] [49] [50] Furthermore, practicing yoga may increase the capacity for physical activity or restore the desire to improve physical fitness. 51 Consistent with the current study's findings, individuals with chronic pain report responding to painful stimuli with intentional relaxation strategies through yoga. 28 Other studies indicate the potential of self/body awareness to transcend physical and psychosocial limitations. 25, 52 These findings support the central therapeutic mechanism of mind-body intervention: a growing awareness of the body and self leads toward integration of bodyself-environment. 53 The second theme, yoga reduced stress/anxiety and enhanced calmness, has been reported previously by individuals living with cancer or CVD. 24, [54] [55] [56] Findings from the current study reinforce the efficacy of yoga for enhanced stress reduction, anxiety management, and calmness/tranquility, as well as decreased reactivity. These reported benefits are clinically important, given the documented negative effects of psychosocial distress on health and well-being. [57] [58] [59] [60] [61] The third theme, yoga enriched sleep quality, was reported by healthy individuals and those with cancer or osteoarthritis. 23, [62] [63] However, only 21% of participants in the current study reported sleep improvements. While evidence may suggest that yoga practice improves sleep quality, efficiency, and duration [63] [64] , the majority of participants in the current study did not report such benefits. Further research examining the efficacy of yoga practice to improve sleep quality is warranted, given the high prevalence of disturbed sleep among individuals with diabetes and CVD [65] [66] and the relationship between impaired sleep and adverse health outcomes. [67] [68] [69] The fourth theme, yoga improved dietary patterns, has been less commonly reported. Yoga practice is associated with improved dietary intake and healthy attitudes toward eating, according to studies among women of varying ages, some with a history of binge eating. 25, 27, 70 However, only a small fraction (14%) of participants in the current study reported dietary benefits from yoga practice. The efficacy of yoga to influence eating behaviors and patterns, or other lifestyle factors, merits further investigation.
Limitations
This qualitative study relied on a descriptive study design with no control group; although the completion of yoga logs was encouraged, submission was inconsistent. The log format was open-ended, allowing participants the freedom to write as much or as little as they preferred. Some participants only recorded home practice times without comments. Others provided minimal commentary on exit questionnaires, in contrast to the broad range of benefits expressed spontaneously by participants during class. Future studies may benefit from a protocol that includes systematic recording of participant comments in class and a face-to-face exit interview for those who prefer verbal communication.
Another limitation of the current study is potential response bias, given the percentage of participants excluded from analysis. However, those excluded from analysis were similar overall to those included in demographics, lifestyle factors, and psychophysiological indicators ( Table 2) , rendering bias less likely. Among the 16 participants excluded from analysis, three did not provide narrative data in yoga logs or exit questionnaires, and 13 dropped out of the study, citing health problems (n=7), scheduling conflicts (n=2), and unknown reasons (n=4). None of the participants reported dropping out because of difficulty with the yoga program.
Another limitation of the current study is the lack of diversity in the sample; 90% of the participants were female, and over 75% were non-Hispanic white. The sample homogeneity limits generalizability of the findings; for example, men or individuals of racial/ethnic minority status may hold different values or beliefs regarding yoga. Data were collected over an 8-week time period, reflecting short-term benefits of yoga. Several participants did not express confidence with yoga until weeks 5 and 6 of the intervention period; a longer intervention may have yielded greater benefit. To advance understanding of the short-and long-term benefits of yoga, a longitudinal study design including a longer intervention period, comprehensive evaluation, and a longterm follow-up is needed.
Conclusions
The results of this study suggest that the practice of gentle yoga provides a number of benefits that promote health and well-being among older, predominantly overweight adults at risk for cardiovascular disease. Participants reported a wide range of benefits, including enhanced self/body awareness, physical fitness, energy, symptom relief, anxiety reduction, tranquility, pleasure, and improved sleep quality and dietary patterns. These findings support the use of yoga as a health promotion strategy in the prevention and management of chronic disease, and warrant confirmation in larger controlled trials. 
